We studied the function of learning in the parasitoid Leptopilina heterotoma by looking at discrimination of odour stimuli used in foraging for a host. To optimize the rate of encounters with hosts, these parasitoids are expected to assess the extent to which variation in host-substrate odours is reliably associated with variation in the presence of hosts, that is, substrate profitability. Where the association is reliable, parasitoids should attend to variation in odours and discriminate between them; where it is not, they should ignore it. We hypothesized that foraging decisions are based on the completeness of information the animal has about differences in substrate profitabilities. Our laboratory studies showed that discrimination and non-discrimination of odour stimuli are dynamic behavioural decisions that can be related to the degree of substrate variation and to an animal's informational state. In wind-tunnel studies, females learned to discriminate between odours from substrates that were qualitatively different, for example, between odours from apple and pear substrates or between yeast substrates with different C 6 compounds added. They did not discriminate when differences were small (e.g. between odours from two apple varieties or between yeast patches with different concentrations of ethyl acetate), unless unrewarding experiences provided evidence of the absence of hosts in one of the substrates. Hence, we suggest that non-discrimination between odour stimuli in L. heterotoma is not a lack of ability to discriminate but a functional decision by the parasitoid. 1998 The Association for the Study of Animal Behaviour
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Because the availability and distribution of essential resources vary, foraging animals must cope with variation in the stimuli they use to locate them. Learning is a means by which individual animals deal with the environmental variation they experience. In particular, acquiring information about variation in resource profitability can allow animals to decide whether to attend to or ignore variation in associated stimuli. Attending to variation in stimuli constitutes discrimination; ignoring variation in stimuli constitutes non-discrimination. Stimulus discrimination is an important element in practically all behavioural theories in experimental psychology (Pavlov 1927; Kalish 1969 and references within; Shepard 1987; Pearce 1994) . However, the phenomenon is generally studied from a psychological, or sensory physiological perspective. Surprisingly less well scrutinized is its relevance from a behavioural ecology point of view, where the emphasis is less on mechanism than on the function of decision making. Behavioural ecologists may ask: (1) between which stimuli should an animal discriminate so as to improve its foraging efficiency, and so its fitness; and (2) under what circumstances would an animal benefit by not discriminating? Smith (1993) presented a hypothetical bee example to illustrate how not discriminating between stimuli can be adaptive. Individual flowers produce complex mixtures consisting of numerous odorants, which foraging bees learn to use to find nectar. However, Smith noted that even flowers within the same plant species differ slightly in odour composition. If a bee constrained itself to search for exactly the same
